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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network 
management system in which a load of the network 
management equipment is relieved, traffic between the 
network management equipment and each terminal 
equipment is low, management information is easily 
analyzed, and a manager can manage management 
information without notifying a difference from the 
management information specific to each vendor. 
SOLUTION: Terminal equipments 3a-3d provide the 
output of a internal state of each equipment as 
management information. Intelligent agents 
(intermediate management devices) 2a, 2b connecting to 
the terminal equipments in LANs 4a, 4b acquire MIBs of 
them and collects them to generate a integrated MIB. 

The management equipment 1 connecting to them through a back bone LAN 5 manages the 
integrated MIB to manages the terminal equipments 3a-3d. 
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(54) [Title of the Invention] NETWORK MANAGEMENT SYSTEM AND 
MIDDLE MANAGEMENT SYSTEM 
(57) [Abstract] 

[Problem] Provided is a network management system in which a 
network management device is not burdened, and traffic between 
the network management device and each terminal device is low, 
and analysis of management information is easy, and management 
is possible even if an administrator does not recognize a 
difference of management information which is specific to each 
vender. 

[Means for Resolution] Terminal devices 3a to 3d output statuses 
in the devices as management information. Intelligent agents 

(middle management devices) 2a, 2b, which were connected to them 
inLAN4a, 4b, obtain theseMIB, and consolidate these, andprepare 
consolidation MIB . A management device 1, which was connected 
to these by backbone LAN 5, manages the terminal devices 3a to 
3d, by managing this consolidation MIB. 

[Claims] 

[Claim 1 ] Anetworkmanagement system which includes a plurality 
of terminal devices, middle management devices which were 
connected to the plurality of terminal devices through a network, 
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and a management device which manages the terminal devices which 
were connected to the middle management devices through the 
network, characterized in that 

each of the terminal devices includes output means for 
outputting first status information which represents a status 
of the device inside, and 

each of the middle management devices includes information 
preparingmeans f or preparing secondstatus information, in which 
the first status information of each of the terminal devices 
was consolidated, and 

the management device includes management means for 
managing the second status information regarding each of the 
terminal devices. 

[Claim 2] A middle management device which was connected to 
a plurality of terminal devices for outputting first information, 
each representing a status of the device inside, through a network, 
including 

input means for inputting the first status information, 
information preparing means for preparing second 

information, in which the first status information was 

consolidated, and 

output means for outputting the second status information . 

[Detailed Description of the Invention] 

[0001] 

[Technical Field to which the Invention Belongs] This invention 
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relates to a network management system, and in particular, 
relates to a network management system which includes a middle 
management device for promotion of efficiency of management. 
[0002] 

[Prior Art] Inanetwork to whichapluralityof terminal devices 
were~connected, in order to have a network management device 
for managing these managed information which represents statuses 
of device insides of these terminal devices, management 
information having a particular format (Management Information 
Base, hereinafter, abbreviated as MIB9 is used through a protocol 
such as SNMP (Simple Network Management Protocol) . MIB is 
configured by standard MIB which is commonly used between a 
terminal device and a management device of each vender, and 
private MIB which is individually used between a terminal device 
and a management device of each vender . Also, as MIB, for example, 
information which is required on the occasion that a management 
device manages each terminal device on a network, such as a status 
of hardware of each terminal device, or count of a packet which 
is communicated between each terminals, count of an error on 
the occasion of transmission and reception of packets, is changed 
to numerical characters and symbols, and then, used. 
[0003] Fig. 3 is a view which shows an overall structure of 
a network management system in the prior art. The network 
management system comprises a management device 11, LAN 14a such 
as intra-company LAN (Local AreaNetwork) which includes terminal 
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devices 13a, 13b which are managed by the management device 11, 
LAN 14b such as intra-company LAN which includes terminal devices 
13c, 13d which are managed by the management device 11, and 
backbone LAN 15 for connecting these, which used FDD I (Fiber 
Distributed Data Interface) etc., and a relay device which is 
disposed according to need, such as router, bride, and so on. 
[0004] Each terminal device 13a to 13d transmits management 
information (MIB) which represents a status of the terminal 
device inside or a status of communication with the management 
device and so on, toward the management device. The management 
device 11 receives these MIB, and manages all of MIB for terminal 
devices connected. There may be such a case that MIB is 
configured by several thousand pieces of numerical value 
information, per 1 unit of the terminal device. 
[0005] 

[Problem that. the Invention is to Solve] However, on the basis 
of a bloated recent network, MIB of a terminal device, which 
configures the network, increases significantly. Under the 
suchlike status, to continue monitoring of all MIB of all terminal 
devices which were connected to the network becomes a large burden 
to a network management device. Also, to check MIB, which is 
extended to several thousand pieces, per 1 unit of a terminal 
device, requires very advanced type of knowledge. 
[0006] Further, there are many cases in which each vender uses 
the private MIB more than the above-described standard MIB, and 



it is difficult to carry out management of a network, between 
a management device and a terminal, which differ according to 
each of venders. 

[0007] An object of the invention is to provide a network 
management device and a middle management device by which it 
-is possi-ble to lower a burden -o-f- the network management device, 
and to make analysis of management information easier. Also, 
in addition, an object of the invention is to provide a network 
management device and a middle management device by which it 
is possible to absorb a difference of private MIB which is specific 
to each vender . 

[0008] 

[Means for Solving the Problem] A network management system 
which is described in the claim 1 is a network management system 
which includes a plurality of terminal devices, middle management 
devices which were connected to the plurality of terminal devices 
through a network, and a management device which manages the 
terminal devices which were connected to the middle, management 
devices through the network, and characterized in that each of 
the terminal devices includes output means for outputting first 
status information which represents a status of the device inside, 
and each of the middle management devices includes information 
preparingmeans for preparing secondstatus information, in which 
the first status information of each of the terminal devices 
was consolidated, and the management device includes management 
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means for managing the second status information regarding each 
of the terminal devices. 

[0009] According to the invention which was described in the 
claim 1, the network management device manages a status of the 
terminal device, by consolidated status information which was 
-prepared by the middle -management-device ~. By- this, -it becomes 
possible to lower a burden of the network management device, 
and to lower traffic between the network management device and 
each terminal device, and to make analysis of management 
information easier. Further, also, to a plurality of terminal 
devices having different first status signals from each other, 
disposed is the middle management device for managing these with 
respect to each terminal device having the different signal, 
and the middle management device is made so as to prepare the 
common second status signal, and this second status signal is 
managed by the. network management device, and thereby, it is 
possible to absorb a difference of the first status signals which 
differ with respect to each of the plurality of terminal devices . 
[0010] A middle management device which is described in the 
claim 2 is a middle management device which was connected to 
apluralityof terminal devices f or outputting first information, 
each representing a status of the device inside, through a network, 
and includes input means for inputting the first status 
information, information preparing means for preparing second 
information, in which the first status information was 
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consolidated, and output means for outputting the second status 
information. 

[0011] According to the invention which was described in the 
claim 2, the middle management device inputs status information 
which represents a status of the terminal device inside from 
the- terminal devices, and-consolidat-es-and~then>— outputs this 
status information. When the status information, which was 
outputted by the middle management device, is managed by the 
network management device, by this, it becomes possible to lower 
a burden of the network management device, and to lower traffic 
between the network management device and each terminal device, 
and to make analysis of management information easier . Further, 
also, to a plurality of terminal devices having different first 
status signals from each other, disposed is the middle management 
device for managing these with respect to each terminal device 
having the different signal, and the middle, management .device 
is made so as to prepare the common second status signal, and 
this second status signal is managed by the network management 
device, and thereby, it is possible to absorb a difference of 
the first status signals which differ with respect to each of 
the plurality of terminal devices. 
[0012] 

[Mode for Carrying Out the Invention] Hereinafter, a network 
management system including a middle management device, which 
is one of modes for carrying out the invention, will be described 
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with reference to drawings. 

[0013] Fig. 1 is a view which shows an overall configuration 
of a network management system including a middle management 
device, which is one of modes for carrying out the invention. 
The network management system comprises a management device 1, 
LANs-4a> 4b such- as intra-eompany LAN, backbone LAN 5 which is 
connected to these, a middle management device, and so on. LANs 
4a, 4b comprise intelligent agents (middle management devices) 
2a, 2b which are managed by the management device 1, terminal 
devices 3a, 3b which are middle-managed by the intelligent agent 
2a, terminals 3c, 3d which are middle-managed by the intelligent 
agent 2b, a relay device, and so on. 

[0014] Crude management information from each terminal device 
3a to 3d represents a status of each terminal device inside or 
a status of communication, and becomes necessary on the occasion 
when the management device manages the terminal devices . .. These 
management information is transmitted to the intelligent agents 
2a, 2b. The intelligent agents 2a, 2b selects, from the received 
management information, information which represents, in 
particular, soundness of the terminal device ( information which 
represents presence or absence of a trouble) , and consolidates 
this information which represents soundness, and transmits it 
to the management device 1 as consolidation MIB. (Example of 
consolidation MIB will be described later.) The management 
device 1 normally monitors these consolidation MIBs.. In case 
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that one of the consolidation MIBs shows an abnormal value, an 
administrator investigates the management information which is 
transmitted from the terminal devices, by use of the management 
device 1. By this, an administrator locates the cause of a 
trouble, and can deal with the trouble. 

[0015] Fig. 2 is a view which shows a-relat-ion of-erude management 
information which is exchanged with the intelligent agents, and 
inputted from 1 unit of the terminal device, and consolidation 
MIB of the terminal device which is outputted to the management 
device . The management information, which represents an inside 
status of each terminal device or a communication status, is 
conf igured by variables Xi, x 2 , x 3 , . . . which specif y information, 
and numerical values or signs which are assigned to these. The 
intelligent agent selects information which represents 
soundness of the terminal device (information which represents 
presence or absence. of a trouble) , which becomes particularly 
important when an administrator carries out management. The 
information, which represents soundness of the terminal device, 
is conf igured by variables x H i, Km, *h3, and numerical values 

and signs which are assigned to these. The intelligent agent 
one-step-hierarchizes these information representing soundness, 
and converts them into consolidation MIB which is configured 
by variables yi, y 2 , y3, and numerical values and signs which 

are assigned to these. 

[0016] A conversion rule of conversion which is carried out 
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by the intelligent agent, from the management information from 
the terminal device into the consolidation MIB to the management 
device is configured by operation, comparison etc. as shown in, 
for example, the following (1) to (5) . 

[0017] (1) Four Rule Operation of Integer Type Variable and 

Assignment of Operation- Resul-t - — 

zl = (xl+x2) /x3 etc. 

It is possible to select the variables xl, x2, x3, which show 
informationas follows . xl : count number of a first error counter, 
x2: count number of a second error counter, x3 : total number 
of received packets. The variable zl and its value, which are 
reported to the management device, is information which was 
consolidated as "error ratio". 

(2) Logic operation of Logical Type Variable and Assignment of 
Operation Result 

z2 =.(x4 OR x5) AND (x6 OR x7) etc. 

It is possible to select variables x4, x5, x6, x7, which show 
information as follows. x4 : information of whether a first 
transmitter is broken down or not, x5: information of whether 
a second transmitter is broken down or not, x6: information of 
whether a first receiver is broken down or not, x7: information 
of whether a second receiver is broken down or not. 
[0018] It corresponds to such a case that the transmitters and 
the receivers belong to the terminal device with 2 units for 
each, respectively. If any one of transmission and reception 
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is sound, the terminal device can communicate soundly. If z2 
is set as the information which represents soundness of 
communication of the terminal device, and any one of x4 and x5 
is true (sound), and any one of x6 and x7 is true (sound), the 
terminal device defines "communication soundness, i.e., 

y2=true"-. - - - -- — - 

[0019] In sum, individual failure information x4 to x7 of a 
terminal equipment which was disposed in the terminal device 
is not transmitted to the management device, but consolidated 
information z2 of "Is a communication function of the terminal 
device sound" is transmitted to the management device. 
[0020] It is all right even if consolidated information like 
zl or z2 is used as it is, and as described next, when zl, z2 
are further converted by use of a threshold value etc., and 3 
numerical values 1, 2, 3 which represent "heal thy" , "Marginal", 
"Fatal" are used, management can be carried out in a unified 
manner. 

[0021] For example, in the example of (1), a rule such as 
"if (zl<0 . 1) =>yl=l, if (zl>0 . 3) =>yl=3, if others, it is treated 
as yl=2 . " is defined. 

(3) Comparison of Integer Type Variable and Threshold Value and 
Assignment 

if(x8<100) =^> y3=l etc. 

it is possible to select x8 as the number of waste packets which 
occurred in a buffer memory of a terminal equipment. If the 
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waste packet number is abnormally large, information y3=l, which 
was judged comparatively with a threshold value which is defined 
by the terminal equipment, but not the packet number itself, 
is transmitted. y3 is information which shows "whether the waste 
packet number is normal or not", and a numerical value 1, which 
—ts- -assigned to- y-3,- shows -"Healthy". 

(4) Equivalence Comparison of Non- Integer Type Variable and 
Assignment 

if (x9="ERR0R") y4=3 etc. 

It is possible to select x9 as such a string variable that a 
certain vender uses as information which shows abnormality of 
an equipment. This x9 is translated into a variable of y4, and 
transmitted to the management device. It is an example of 

consolidation MIB in case of including a translation function 
for absorbing a difference of private MIBs (by each vender) . 

(5) Comparison of Variable which used Logic Operation Coupling, 
and Assignment 

if { (xlO="XVENDER") AND (xll=ll)} ^> y5=2 etc. 
It is possible to select variables xlO, xll which show the 
following information. xlO: character string which shows a 
vender of a certain terminal device, xll: version number of the 
terminal device which is targeted in xlO. If a terminal device 
with version number 11, which is supplied by X VENDER, becomes 
a maintenance model at the moment, information y5=2, in which 
a numerical value 2 showing that it is a maintenance model was 
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assigned to the variable y5 which shows "whether a terminal device 
is a maintenance model at the moment or not", is transmitted 
to the management device. 

[0022] From the intelligent agent, consolidated information 
(consolidation MIB) , which was obtained in this manner, is 
transmitted to the management device . It is possible, as a matter 
of course, to use by combining the above-described examples (1) 
to (5) in various manners. 

[0023] As a variable which specifies information regarding 
soundness, among crude management information from each terminal 
device, which is inputted to the intelligent agent, it is possible 
to select, for example, if OperStatus, if AdminStatus . 
ifOperStatus represents an operation status of an interface of 
a terminal device, and if AdminStatus represents a management 
status of an interface of a terminal device. 

[0024] In response to "operation available", "operation 
unavailable" as the operation status of the interface of the 
terminal device, numerical values 1, 2 are assigned to 
ifOperStatus, respectively. Also, in response to "has to be 
operated", "all right even if it is not operated" as the management 
status of the interface of the terminal device, numerical values 
1, 2 are assigned to if AdminStatus, respectively. In accordance 
with the above-described conversion rule, consolidation MIB is 
configured from these management information regarding 
soundness, ifOperStatus, if AdminStatus . 
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[0025] As the consolidation MIB, three of HardStatus, 
PerfStatus, SecurityStatus can be cited. A status of a trouble 
of hardware, a status of a trouble of a performance, a status 
of a trouble of security are assigned to these, respectively. 
Further, as values of these variables, if numerical values 1, 
2, -3, whi-ch show that statuses of respective troubles are 
"Healthy" (good) , "Marginal' 7 (not good but not crucial), 
"Fatal" (crucial) , are assigned, the management device becomes 
a thing which always manages management information which 
comprises three elements, per 1 unit of a terminal device. The 
management device monitors the consolidation MIB which was 
outputted by the intelligent agent, in this manner. 
[0026] Conversion which is carried out in the intelligent agent 
becomes as follows if it is expressed by signs in Fig . 2 . Assuming 
that yi=HardStatus, x x =if OperStatus, x 2 =if AdminStatus, 
if.{(xi=2) AND (x 2 =l)} => yi="Fatal". 

[0027] Meaning of the above formula is "if an operation status 
of an interface of a certain terminal device is "operation 
available", and a management status of the interface of the 
terminal device is "has to be operated", a status of a trouble 
of hardware is set to "Fatal"." As to a status of a trouble 
other than the trouble of hardware, a status of a trouble of 
aperformance, anda status of a trouble of security, itispossible 
to configure consolidation MIB, in the same manner. 
[0028] Out of crude management information from the terminal 
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device, information regarding soundness is selected, and 
consolidation MIB is generated in the above-described manner. 
On the occasion when a trouble occurred in a terminal device, 
the terminal device transmits management information which is 
different from normal one. The intelligent agent generates, 
in-accordance wi-kh-t-he-above-described rule, consolidation MIB 
from the received management information, and transmits the 
consolidation MIB to the management device. The management 
device receives consolidation MIB on the occasion when a trouble 
occurred, which is different from normal one. By this, an 
administrator can know occurrence of a trouble. At the time 
when the terminal device is in a sound status, the management 
device monitors consolidation MIB which comprises three 
elements . 

[0029] By these, in the network management system which manages 
a plurality of terminal devices which were connected to a network, 
it becomes possible to lower a burden of the management device, 
and to lower traffic between the management device and each 
terminal device, and to make analysis of management information 
easier. 

[0030] Further, if it is configured that terminal devices having 
the same kind of management information, among a plurality of 
terminal devices, are middle-managed by the intelligent agent, 
and it is possible to set up a conversion rule of each intelligent 
agent which middle-manages these, in such a manner that common 
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consolidation MIB is outputted to different intelligent agents, 
it is possible to absorb a difference of management information 
which is specific to each vender of terminal devices. Also, 
by this, eliminated is such a necessity that a network designer 
selects a terminal device by the management device, and it is 
possibl-e to establish a- large-scale -network. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a view which shows an overall structure 
of a network management system including a middle management 
device, which is one of modes for carrying out the invention. 
[Fig. 2] Fig. 2 is a view which shows a relation of management 
information and consolidation MIB, which are exchanged by 
intelligent agents. 

[Fig. 3] Fig. 3 is a view which shows an overall structure 

of a network management system in prior art. 

[Description of Reference Numerals and Signs] 

1 management device 

2a, 2b middle management device 

3a to 3d terminal device 

4a, 4b LAN 

5 backbone LAN 



[Fig. 1] 

1 MANAGEMENT DEVICE 

5 BACKBONE LAN 
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2a, 2b MIDDLE MANAGEMENT DEVICE 

3a, 3b, 3c, 3d TERMINAL DEVICE 



[Fig. 2] 

WSHfffB MANAGEMENT INFORMATION 

(ffc^fStfJ^S-^-kftS) (COMPRISES SEVERAL THOUSAND PIECES OF 

ELEMENTS) 

WStifR^'J'^jiiR SELECT FROM MANAGEMENT INFORMATION 

te^ttfcBB't'SflMS INFORMATION REGARDING SOUNDNESS 

( 1 OfliftiJ^CD^^^b&'S) (COMPRISES AROUND 10 PIECES OF 
ELEMENTS) 

^^ttt-P-t'Slf^WP^ji'ft: HIERARCHIZATION OF INFORMATION 
REGARDING SOUNDNESS 

H#JM I B CONSOLIDATION MIB 

($MB©gSS* a bft5) (COMPRISES SEVERAL PIECES OF ELEMENTS) 



[Fig. 3] 

11 MANAGEMENT DEVICE 

15 BACKBONE LAN 

13a, 13b, 13c, 13d TERMINAL DEVICE 
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ifcTT\ hy-^H^^ttfc-r^TO^SIBtO 
t^T(DMIBCTlW^:i:lt **H7-** 
20 SgBKiroT, **4**4ft*. *B*£Bl 

[0 0 0 6] $ biw, ^^fctttt. Jfc3!Q«tfiM I B 
JiBt^-f^— hMI B£r#ffl-f 5^-*#£<, -< 

mWrtZZtX-hZ, tit. Jipx.-c. #36?H<0B«ni, 
'<>?&#m^<»77<<('<- hMI BOa^«r»iR1--5 

[0 0 0 8] 

* LT«iS(DM8*KB^S«$ tt^i^ratSKB 
*y M7-^«r^L"C«t»IB»aS6Bfc»«Snfc« 
40 *KB*«?lt-5»3aigBi:*^tf, * y hy-^ffa 

x-^^(t«Sr*ttL^ 3B2<D*x-**ffi«£ffr$ 
ffa&Bf*. «^«B^#ir 

icr^5m2(o^x-^^tt^^ < f3i-5i : s^a^ 

[0 0 0 9] »#*lfcE«<0»WKJ:5i, ^s/ hy 
50 nfc^x-^^fS^(cj:oT, **gBatttt*tfa-r 



5 

Sr«*KHoa«^«*ttSr*-r*«i:Ur. x 4 i x 
***** (*£) Xfcfrtf, Nbfcltttt ra«tt^-fi*> 

fl*0#Mt{tttx 4~x 7j6SW3l3jHa^aHi**t50-e 

[0 0 2 0] 2 2 0J:5lC*ft*lx*:flMll 

K z 2** fefcL#v>tt*ffl^SWwJ:oT«lfcU 
'Heal thy' , 'Marginal!' . 'Fat 
>1' ^t3Oi0SfiU-2, 3&&ffl-f5£<i:!9 

[00 2 i] Kt*.tf, (i)-©«-ett, r i.f ( 2 i 

<0. l)=»yl = l> if (zl>0, 3) 4yl = 

(3) «E*a<0«»i:L#v>|ti:©it«*5J:t;ftA 
i f (x 8< 1 0 0) ' y 3 = 1 ftif 

J:oTS*6 U#vHitlk*2W»rUfcflMly 3 = 1 «rS 

y3n, mm'**? hm*iEi%vkzfrE 

0* y 3fcftAS*i*»lil li, 
'H e a 1 thy' Sra*1\ 

(4) ftSll^ttiv^ft^^ttJtR^i^ftA 

i f =(x 9= "ERROR" ) 4 y 4 = 3 ft if 

*»HE»fcLrx 9*»-KCfc#-e#S. r<0x9£y 
4 t 5 ^^clw^iR L-c»3US«^a«l-J-*. ■ (*r< v 
^y^^- HM I B<D^i>£B£ifc1~5fcfcGr) 

(5) mmm*&&*R^tt#<ottMt*3Xxm* 
if { (x 1 0 = "XVENDER" ) AND (x 1 1 
= 11)14 y 5 = 2 ft ff 
»^J:5ftffi#4:^ , f£»x I0,xll Sra-S£fc* s 
"C**. x 1 0 : *>«a*JS«©^<^^*»i-3t*2W, 
x 11 : x 1 0-C»ftiftoTV>S«*««^-^3 

X V E ND E Rtt»l&t a Vff 1 

1<D«*SW#h mSE, flS^fiWfcftoTlf^ftfe, 

«^f„aT*>6rt*^-t"*ft2^AS*tfc«« 

y 5 = 2 *j » ajsn^aMt £ tlt>o 
[0022] ^yry^xyhx-^xyh?j^tt, r 

ffSSW^afeixSi ±Bo« (1) ~* (5) li, 
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So 

[0 0 2 3] 

+6««S:4*^1-6a»i:L-C, fc^xtf, ifOpe 
r S t a t u s > i fAdrninStatus ^riS^w 
■fc"#"C# 6o i.fOperSta.tusli NB^SfiO 
-f — *<Daffiifc<BS:SU i fAdminSt 

a tusdt; »*imm<D4>fiy aL-xovmvtmiim 

1% 

10 [0 0 2 41 ■«*«BOW^#7*-^oaffitttt, 
1 % 2 £ i fOperStatus i::ftA£i*:5 0 * 

t ^« *t nff ft b ft v * • ; , 'mm £ tit v * ft < x t i 

l*' CJSCt; ^Erixm, &ffiL-2£i : f Admi n 
Stat u.s fcftAS*«-.5fe«o«»*«Bte!toT, 

rtub^it^ttfcHi-stanm i f o P e r s t a t 

u Sv 1 i f A d m i n S t a,t u s fr.bMffaM I B**fll 

20 [00 25] ftjKlM I B t LX&s HardS. tatu 
s * Per f Sta tus, SecurityStat 

^»W«tU, **L«fc<&l»*^:MB# 'He a 1 
thy' (ft#) , 'Marginal' <A#-CW;ft 
fMfcKTCtft^) , /Fatal' (SAW) "C 

Kid, i^^gll^# v 3o©S*^b4$» 
30 ^fltstwtft^ Vagatt, c <r> 

[0 0 2 6] -f yry^x^h^- i^^hft^Tibft 
6^lix H2rtoR-»«rfflt>X*^rtfft^J;5lwft 
-6 0 y j =Har dStatus; = i fOper 
Status, X2 = i'fAdmi nSt a tustl 
t, if ( (xj =2) AND (x 2 =D } 4 yj 
= 'Fatal', 

[oo 2 7 1. -b5t<Dg#tt. rfc^^gio^y^7 

l^ftlt^^rfftbftV^ , ftbHx /n— K**r<DR£<D*fc 
ffiii, 'Fatal' i-f^o J Xhho ^" KJ*7 

[0 0 2 81 ^Si^^O^fUfSKOt^Pj, 
50 a«ttt*ft5fa«MB«:atti-6. ^v^U 




3 

*#oa»<DjB*J6Bfc»LT, »tt6«***SoJB* 

o»2<d*t-*;MB**:*:v H7-**3ffia8Bfc*« 
Kit), «»o**lSB«fcJ:oTftfc<5* 

[0 0 10] R*«2KBtta*ntattBHU #/ris 
SSfirt»*):RlB4r*-r» 1 <D*^-* *1*«*rffl*-f 

SSlO*x-**ff Lfc, us 

[0 0 11] B**2|!l|E«©»W^Jt*^, + 

sit*.. ^sg^^^Kgrtsu^^ffi^^i-^T 1 - 

1-«r*BB«3MSjlfeKHL, *RflffaSBfc#iifi0>lfS2 
^*^-**fB**rfft«£ii\ w<e>»2<0*7--*;Mb 

[0 0 12] 

[0013] a i tt, *&w<Dmm<oj&n<o i otfc 

flgtli, MftLAN^^LAN4a, 4b 

LAN 4 a , 4 b te, * 

SKHl^ffas-r^-f ^y y*yhx-i?*yh 
BY3SKB) 2 a, 2 b -Jr. -f^y -i^^ h^— 
Vh2 afcJ:oT*B*S£;h,S«*3£B3 a, 3 b 
t, ^ y hx-^xy h 2 b lUot Wf 

[0 0 14] *«*33?B3 a -3 dfrt><D±<O t gmtim 



(3) W9-2 9 8 5 4 3 

4 

(R*<0#5*«r««)-*MRU ^ 
«*tt«r«rflMR«r*#bU, ««M I B -fcLTt S£B 

lfcasa-rs. (tftMi BowttaiB-rs. ) vm& 

IB Hi, ii*. cntO*»MI B4rE«i"5 Q 3i#JM 
I B^lodsg^t^a^ YSiftt, flgfl 

.ZtilztoX* »»^WH*K#Jh«>. R8 
[0015]-B2(1, -r^^y^^>hcc-v?a:^h^ 

Bi:OB8«*r^-fBT-*)6 0 rttttttt*^ 

1 x x 2 > x 3 , £ftfcteftASft6ft<tlfc^ 

I2SE# I;: £ o T £ *i s o ^yry^xyhi-^x 

as*:*** «^a^«t^tt«r«i-«« 

*«-RR) «t^Kao4t£tt«r«^if« 
«, ft«fctt&T&Kftx H1 . x H2 > x H3 , — 1 % Z 
tlh fcft A * tt * ftfUct ^f«E»fc J: o T** $ ti5o 

i-ttMSr; lSMMftU aft yi , y 2 , y 3 , - 

[00 16] ^y^y ^ay.hJt-^a^hASffftS, 

30 «B*3SB^fe^«3nt«^e,, mt-wfjMi b 
^<o&&<o&&&mn. frbjL&9t<o-{i) - (5) k 

[0017] ( i ) mm<o&ik<Dmm&is£xf»wi 

2 1= (x l + x 2) /x3 4 if 
*©J:5*flMS*r^-faax l, x2, xZ&m&Zk 
#"0#S. x 1 :fl(0X7-^r)y^^^|,^ 
x 2 : !&2(Dm7-;fr x 3 : gfg 

b<Dm& 9 «aiKa^«*$*fsaeftz i 
(2) aaa!^xftott3ittad3j:tfMaeaoftA 

z2= (x4 OR x5) AND (x 6 OR x 
7) ft if 

&©*5 4tt«4:^-raSSx4, x5, x6, x7^ril 

x5:i2 0>%A«tfafcKa«a*0>ttft x 6 : « 
1 0£ft«dsttB*«*>0iML x 7 : m2<D$mm* 

[0 0 18] a«»*5J:t^g«»*s-tix^*L2*i"ott 

50 ^KBi-^fJs-r5^»wfcfc^ 0 as«tt^Tix^- 



(5) 
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[0 0 2 9] ^fl^J: 9> *y H7-^IC*|»Siifc 

[0 0 3 0] ^^>|I N 1SSfcOC^g1l0 9*>, RIS*)* 
fcJ:0*W»a**, itt6>*+W*ai-6*>f ^ry 2 a. 2 b 



[132] -f^y^^yh^-^^vh-raip^o^tt 

IB3] tfefeWZfcttS** h^-^^S^Tix^ 
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